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INTRODUCTION 
Man's s t ruggle from the time of h i s existence has 
been for the quest of food for h i s hunger. He has t r i e d 
to increase the food supply by evolving new high-yielding 
v a r i e t i e s and cont ro l l ing v-arious hazards. Most of the 
world 's food supply i s drawn la rge ly from two famil ies , 
i . e . , Graminae and Leguminosae. 
Legumes occupy an important pos i t ion in man's major 
part of the d i e t . The seeds of legumes are r ich (2.^-1-^0%) 
in protein which are e s sen t i a l i n a balanced human, d i e t . 
Seeds a f te r harvest are exposed to a var ie ty of fungi 
designated as post harvest fungi and during storage as 
storage fungi. These fungi r e s u l t in t h e i r de te r io ra t ion 
ranging from decrease in germinabi l i ty to complete spoilage, 
oUch seeds harbour a great var ie ty of microflora spec ia l ly 
fungi. A large no. of species of it: are already known to 
be ac t ive ly engaged in b iode te r io ra t ion of various seeds 
and g r a i n s , 
y.ost of the storage fungi have been found to belong 
to tv/o genera, Asper.'^illus and Penici l l ium. These fungi 
f lourish under the same environment which i s 3onj.ucive to 
other fungi, v i z . , n u t r i t i o n , water, a favourcble temper-
a tu re , e t c . The ra te a t which these fungi develop on any 
given l o t of seeds depends g rea t ly on the his tory and con-
d i t ion of the s torage, the degree of invasion ins ide the 
seeds, the condition of seeds, i.e., broken or entire seeds, 
etc. 
Considerable work has been done on seed raycoflora 
during storage, both in India and elsewhere and the litera-
ture has been reviewed from time to time (Tuite, 1959; 
Malone and Muskett, ISGk', Christensen, 1970) etc. At least 
twenty species of fungi have been isolated from seeds of 
soybean while Alternaria species have been recorded from 
mure than 200 species of plants effecting the seed quality 
of those plants. Christensen and Kaufman (1965) observed 
that these field fungi may discolour seeds, cause death 
of the ovules, shrivelling of the seeds or kernels, cause 
weakening or death of the embryos and result in the deve-
lopment of compounds toxic to man and other animals. These 
to::ic compounds have been designated as mycotoxins. Because 
of the pcGsible importance of the^ e^ mycotoxins in the 
heaich of ..umans and of domestic animals they are now under-
going fairly extensive and intensive investigations ail 
over the world. In some cases in addition to tne above 
symptoms rhe nutritive value is also reduced due to the 
infection of fungi. 
The earliest record of the study of s3ed-borne fungi 
show their importance from the very begi... ing. In Switzerland 
as early as 1816 a law was promulgated regarding seed 
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testing. But in the real sense the seed testing got impor-
tance during the later part of the nineteenth century when 
the association of fungus with germinating seeds was obser-
ved by workers engaged in seed testing, ilccording to Malone 
and Muskett (196^), Bessey (1836) published the results of 
germination tests with notes on the fungi recorded. Smith 
(1901) gave illustrated notes on fungi detected on germi-
nating farm seeds. In,I905 the first meeting of internat-
ional analysts was held in '.7ien. Later a society of offfi-
cial seed analysts of Morth America was formed in 1908. 
Leningard plant protection station came into existence in 
1920 and Oorogin started-v/orking on seed-borne fungi of 
crops in luscia. The first seed testing station was set up 
at V.'agenin.jen in The 'Netherlands. In 1923 Doyer published 
a handbook consisting of methods of detection of seed-
borne or^ 'anisms, listing and classification of microorgan-
isms and their control measures. Important studios have 
been made on different aspects of seed pathology by ?.ussel 
ant. Lodingham (lO^fl), Gordon (19Zfi|.), Mc'.'.'horter and Miller 
(1944), Leukel and Martin (1950), '^.ai and Singh (1976), 
Griffins and Amin (1977) etc. 
Histopathological studies have been carried out to 
locate the site of seed infection and its role in trans-
mission of the infection during the subsequent years. In 
some cases the fungi were held mechanically and protected 
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in. the crevices of the seeds. 
In an attempt to improve the germination of seeds 
harbouring fungi, seed treatment has been practiced for 
over three centuries. In about I66O brine was accidently 
discovered to be effective against the bunt of wheat. At 
the end of the eighteenth century Abbte'Tessier in France 
tested many chemical compounds to improve wheat seed with-
out affecting agricultural practice (Woolman and Humphrey, 
192if). Recently antibiotics have been shov;n to be effective 
against pathogenic fungi and particularly bacteria. Besides, 
studies have also been made to improve storage conditions 
to allow minimum fungi to spoil. Air tight and cold sto-
rages or storages at moisture contents too low for fungi to 
grow have given good results thus prolonging the viability 
and maintaining quality in most agricultural seeds. 
In view of the fact thai: legumes are ne:ct in importance 
to coroalc as source of human food cnero is need to increase 
tlioix- avrdlability to human aiec. This can be done by 
increasing the acreage and controlling disease hazards. The 
literature on the seed mycoflora of legumes in general and 
pigeon pea and lentil in particular shows that no system.atic 
work has been done on these crops on these aspects. Hence 
it is considered desirable to study the seed mycoflora in 
detail and to work out probable control methods. Since 
chemicals are expensive and hazardous attempts wi l l also be 
directed to explore the p o s s i b i l i t y of using indegenous 
plant by-products for con t ro l l ing seed mycoflora. Besides, 
the effect of cul ture f i l t r a t e s of certain, fungi on other 
pathogenic fungi w i l l also be s tudied. 
In nature when seeds are sown ii : i s not one fungus i n 
i s o l a t i o n which i s af fect ing the seed germination but always 
together, therefore , the cul ture f i l t r a t e s v/ill be mixed 
together and wi l l be t e s t ed for i t s effect on seed germi-
nat ion. 
Trichoderma vi r idae i s a s o i l inhabi tan t and has 'che 
property of suppressing the a c t i v i t y of cer ta in pathogenic 
fungi. ]leccntly ,3ingh (193'^) showed that in seeds coated 
with cul ture f i l t r a t e of T. v i r idae penetrat ion of roois-knot 
neraa lar\ 'ao and development of ga l l s v/as reduced. Since no 
\TOrk has been carr ied out to determine the effects of t h i s 
fungus on seed mycoflora i t i s considered feasible to t o s t 
i t . 
Flan of work 
(1) Inspect ion of seeds of d i f ferent v a r i e t i e s of 
pigeon pea and l e n t i l for seed heal th v;ith naked eyes and 
under s te reo-b inocu la rs . 
(2) Study of external seed mycoflora of pigeon pea 
and l e n t i l . 
(3) Study of i n t e r n a l seed mycoflora of pigeon pea 
and l e n t i l . 
(L) Study of cer ta in important seed-borne fungi of 
pigeon pea and l e n t i l for pathogenici ty . 
(5) Study on the efficacy of d i f ferent fungicides 
against seed mycoflora of pigeon pea and l e n t i l . 
(6) Study the effect of d i f ferent fungicides on nodu-
l a t i o n in pigeon pea and l e n t i l . 
(7) Effect of ce r ta in plant products for con.trolling 
seed-borne aycoflora of pigeon pea and l e n t i l , 
(8) Effect of cul ture f i l t r a t e s of cer ta in fungi on 





General seed pathology 
Most of the work on seed pathology has been, confined 
to t e s t ing of fungi and cont ro l l ing them v/ith chemicals. Wu 
et a l . (1979) observed assoc ia t ion of hypha and conidia of 
Al te rnar ia b ra s s i c i co l a with ungerminated seeds of cau l i -
flower. Kushi and Khare (1979) v/hile working on seed-borne 
fungi of sesame (Sesamum indicum) and t h e i r s ignif icance 
found that Macrophomina phaseolina was most abundant follov;ed 
by Corynespora cassiicola and Al te rna r ia sesami. '.Vu (1979) 
during the survey of seed-borne fungi of vegetables such as 
onion, radish , cabbage, Chinese cabbage and black sa l s i fy 
(Scorzonera hisponica) observed tha t seeds of S. hisponica 
were e::trcuely sens i t ive to 1% sodium hypochlorite treatment, 
Koch (1979) made f ie ld t e s t i n g of d i f ferent fungicides for 
over ten years and found that Thiram gave good protec t ion 
against Fleospora betae . Diaconu (1979) observed tha t 
systemic fungicides such as 'lidornil 25 "'P and Curzate 
proved very effect ive agents for Pythium spp. and 3hizoctonia 
so lan! on cucumber. :iradhana ejt a l . (1979) reported that 
Metalaxyl (1 gm a . i . / I g seed) gave complete protec t ion to 
grains of maize in the f i e ld against Sclerospora sor^hi . 
Gupta (1979) control led damping-off of guava caused by 
Rhizoctonia solani with Bavist in and Erass icol a t 3 and 5 
gr.i/xg seed respec t ive ly . Sivaram (1980) t rea ted seeds of 
crucifer with hot water for prolonging the storage of seeds. 
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Vannacci and Gambogi (1980) made a de ta i led study on 
Fusariurn solani f sp . cucurbitaceae race - 1 in fec t ing seeds 
of Cucurbita pepo L. per ta in ing to i d e n t i f i c a t i o n of the 
pathogen, effect of cu l tu ra l condition on the course of i n -
fect ion and cont ro l . Seed dressings with Benomyl, Thiram 
or Benomyl plus Thiram gave effect ive control of the disease, 
I l i e s cu _et _al. (1980) obtained sa t i s fac to ry control of sun-
flower disease by chemical t reatment. Ferrer _et a l . (1980) 
control led chemically Drechslera or?/"zae and Trichoconis 
padv/ickii t ransmit ted by r i ce seeds by applying Sisthane or 
Chlorothalonil i n the former and by dif ferent fungicides in 
the l e c t o r . Falina (1981) reported that smuts of cereal 
crops (Ust i la 'o and T i l l e t i a spp.) caused severe losses i n 
USST? which could be control led by seed treatmen-c with Funda-
zol . Sharma e^ a l . (1981) obtained control of Feronosclero-
spora "Chili'CTjinensis by trea"cing niaiae seeds with :i:etalaxyl. 
Tarman and Prasad (1981) observed that seed treatment by 
Bavistin reduced death due to rooi: ro t and stem ro t caused 
by [lacroTohofflina r>haoeoliiia on ju t e while Carbendazim, 
Benlate and Dithane M-/f5 increased one y ie ld of f i b r e . Huang 
and Sun (1982) reported that 3enomyl seed dip control led 
tomato wi l t caused by Fu s a r i urn ozystiorum f sp. l ycope r s i c i . 
Chatrath and Gupta (1982) observed incidence of Usti la^o 
nuda l e s s when the seeds had been t rea ted with Carboxin and 
then washed with v;ater / a ce tone . Bateman (1985) found 
incomplete control of seed-bot-ne F. nivale in wheat and 
barley by seed treatment with Phenylmercuryacetate which 
to 
appeared to be due^infection heing deeply s i t e d . Muthusv/amy 
et a l . (1983) while .working with nine dif ferent fungicides 
obtained improved germination of c h i l l i . In the s tud ies of 
seed mycoflora of s ix v a r i e t i e s ofSleusine coracana L , ( rag i ) 
Drechslera nodulosa predominated followed by others (Dutta 
and Jha, 1983) and seed treatment with Bavist in plus TMTD 
(Thiram) eradicated the pathogens and enhanced cermination. 
Kumar e_t a l . (1983) es tab l i shed seed-borne nature and i n f e c -
t i v i t y of Fusariurn solani — the causal agent of wi l t and 
f ru i t ro t of b r in ja l (Solanum melon^ona L . ) . Osincka et. al. 
(1985) obtained good control of sugarbeet black leg with 
Thirain ana Tachigaren. Rattori e_b a l . (1985) observed 
Cylindrocladium clavatum — the cause of seedling disease 
of i:ucalyr,tus hybrid on 1"' of seed. Ctrcndberg (1^-85) 
observed heavy infecLion and Qolonisation of i-iflorescence 
and mericarp of carrot by AltGirnaria dauci. Shotr i e_t a l . 
(1985) i co la ted 21 seed-borne pathogenic fungi from 
Gai l la rd ig which could oe coaL;roiie'. ^-j setc t.-eatment with 
Dithanc ::-if5 (0.3fj) and Auroofungin (O.Oi;j). Sr ivastava 
and Gupta (1983) found tha t SQed-borne fungi caused heavy 
infec t ion on Zinnia r e s u l t i n g in seed rot and death of seed-
l i n g s . These were however, control led with Dithane iM-^ 5 
(Hancozeb). Seed-borne pathogenici ty of Al te rnar ia t age t i ca 
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on TaKetes has been es tabl ished by Hotchkiss and Baxter 
(1983)• Venkatasubaiah and Safeeulla (1983) observed low 
percentage of co l la r ro t by Rhizoctonia solan! by t r ea t ing 
with Thiophanatemethyl. Sinha and Singh (1983) observed 
sugarcane seed decay due to Curvularia spp. and Drechslera 
spp. in the f ie ld which could be control led by seed t r e a t -
ment with fungicides. Agarv/al et_ a l . (1983) obtained control 
of 19 fungi on s tored ajv/ain seeds (Trachysperpaum amffli) caus-
ing ro t by Captan. Sachidanantham _et a l . (1983) studied the 
effect of seed treatment with fungicides on the v i a b i l i t y 
of some o i l seeds during s to rage . Dithane M-A5 (Mancozeb) 
proved to be the bes t . I^i t tal (1983) while i s o l a t i n g 26 
species of fungi from the seeds of soine i"'orest t rees found 
nine causing deep-seated i n t e rna l i n fec t ions . Seed treatment 
with AH 2 1 6 1 was found to be most e f fec t ive . Ehizoctonia 
solani causing daaping-off of c i t r u s secdli.igs was e f fec t -
ively coucrolled by seed treacr.icnt with ?avi3t in (Caroendazin ) 
ano so i l drenching v/i:;xi Cactan in pot t e s t s v/ith rough 
lemon (Citrus .iambhiri) Rao (198^). 
Seed pathology of legumes 
Asnworth _et a l . (196^) es t sb i i shed that seeciling bl ight 
of peanut i s caused by seed-borne Aspergil lus niger . Kennedy 
(196if) examined the effect of moisture content on mold 
invasion and seed v i a b i l i t y of s tored soybeans. Ujevic e_t a l . 
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(1965) observed tha t B. p a r a s i t i c a (? B. cinerea) and F. 
oxysporum were dangerous pa ras i t e s of l e n t i l and v/ere seed-
borne. Frezzi (1967) v/orked out the factors af fec t ing 
qual i ty of seeds as influenced by fungi. Welty and Cooper 
(1968) observed tha t prevalence of storage fungi i n ground-
nut i s influenced by storage temperature and moisture content, 
Chohan and Gupta (I968) discovered a new seed-borne disease 
of groundnut caused by Aspergi l lus flavus known as af la ro t 
disease . Bell (1969) v;hile comparing the pathogenicity 
of fungi to sound and damaged peanut seeds in known fungal 
cul ture a t four teinperatures found that pathogenicity i s 
dependent upon temperature. I n t e r e s t i ng r e s u l t s have been 
obtained on seed mycoflora of fresh and stored groundnut 
kernels (Joffe, 1969)) soybean (Glycine max) (Mishra e_t a l . 
1969) and cowpea (Sackston, I969) . Kraft (1969) discovered 
chickpea — a nev/ host of Fusarium solani f sp. "pisi. 
Lisker e_t a l . (1970) s tudied penetra t ion of AsDergillus 
flavus and some other fungi i n to pots of various peanut 
v a r i e t i e s . McDonald (I97O) observed that fungal in fec t ions 
of groundnut was d i f fe ren t when studied before harvest , 
a f t e r maturity and during drying of the f r u i t . McGee and 
Christensen (1970) studied the storage fungi and the r e s u l -
tant fa t ty acid content i n seeds of soybean and sunflower. 
They found that the fa t ty acid content was reduced due to 
storage fungi. Halfon-Meiri (1970) observed that seed-borne 
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Ascochyta r a b i e i on chickpea causes cons ide rab le l o s s e s . 
Gupta and Chohan (1970, 1971) eva lua t ed l o s s e s and the n a t u r e 
of damage caused by seed r o t fungi i n s t o r e d groundnut i n 
Punjab. M y c o f l o r i s t i c s t a t e s of pu l se seeds have been made 
by Ilusain and Ahmad (1971) , Schneider _ejt a l . (1972.), L a l i t a -
kumari et a l . (1972) ,Saharaii and Gupta (1973) , Be l l (1974) , 
T]]llis e_t a l . (1974) , Bedi and Kapur (1974) , Harman and 
Pf lengor (1974) , El-Khadem (1975) , Subrahmanyam _et a l . (1976) 
Iiannerucci and Gambogi (1976) , Kuniari and Karan (1981) , 
D '^ rco le and S p o r t a l l i (1982) , Kabeere and T a l i g o o l a (1983) , 
Sumar and Howard (1983) , Hepperly and PvOdriguez (1984) and 
2oy and Abney (1976) . Agarv/al and J o s h i (1972) made a p r e -
l iu i inary o o s e r v a t i o n of the pu rp le s t a i n d i sease of soybecn. 
" i c h o l s o n e_t iil« (1972) r e p o r t e d i n t e r n a l seed-corne na tu re 
of S c l e r o t i n i a s c l o r o t i c rum and Phoraorsis sp and t h e i r 
e f f e c t on Goyboan seed q u a l i t y . Harman 3_c a l . (1972) v/hile 
v/orking on d e t e r i o r a t i o n of store' '" pea seed by AsTper^^illus 
ruoer found evidence of involvement of e. t ox in , "^ l l i s ^ a l . 
(1974) and Kmetz e_t _al. (1974) r e p o r t e d tne occurrence of 
viarorb. ie •ohasoolorum va r . s o j a e , Fhomo'csis s p , on va r ious 
soybean seed l o t s both mature and immature. Schneider e_t a l . 
(1974) found t h a t Co l l e to t r i chum truncatum i s borne v/ i thin 
the seed coat of soybean. Garc ia and Mi t che l l (1973) o b s e r -
ved the s y n e r g i s t i c i n t e r a c t i o n s of Pythium myriotylum with 
Fusarium s o l a n i and Meloidogyne a r e n a r i a i n pod r o t of peanut . 
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I lyas et^ al. (1975) were aole to loca te the pos i t ion of the 
Diaporthe phaseoloruji var. so.iae and Cercospora Kikuchii in 
infected soybean seeds. Winter and Jauch (1975) reportied 
Fusariurn equise t i on the fodder soybean seeds. 2osca (1976) 
inves t iga ted the d i s t r i bu t i on and i n t ens i t y of in fec t ion of 
soybean seeds by Peronospora manshurica. Tandon (1977) repor-
ted Achaetomium as a new seed-borne pathogen of Fhaseolus 
aureus. Saxena and Sinha (1977) re ror ted cer ta in i s o l a t e s 
of Colletotrichum truncatum from seeds of mungbean and u r id -
bean. Shukla and Bhargav/a (1977) reported Fu sa r i urn solani 
from seeds of d i f ferent o i l crops and pulses . Sinha and 
Prasad (1977) and Shukla and bhargav/a (1978) ooserved de ter -
io ra t i on of ' a rha r ' seeds by Asper.a:il-us f l a t u s . "Iridha and 
~aliir (1973) ooserved that nacrof.hOiuina phaseolina and 
Scl^.rOT:iu.:i rolfs i i_ caused fa i lure in germination of seeds of 
groundnut and that they were seea t ransmi t tea . 'le^-^erly and 
S inc la i r (197o) ooserved losses in seed qual i ty due to 
^hOinopsis so.jae. 'odriguez-Marcano and S inc l a i r ( l-7b) 
reported f ru i t ing bodies of Collatotricnum de.natiu..: var. 
t runcata and FhomopsiG sonae on soyoean seeds. Patnak £ t a l . 
(1978) detected reronospora manshurica in seeds of soybean. 
Kmetz at^ a l . (1978) pointed out that Diaporthe 
phaseolorum var so.jae and D. phaseolorum var caulivora 
caused seed decay of soybean. The frequency of occurrence 
of Fhomopsis was higher. Dhingra (1978) found Fusarium 
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semitectum, Fhomopsis spp. and newly reported Trichothecium. 
roseum associated with reduced seed quality of dry snapbean. 
Agrawal and Jain (1978) observed Drechslera sub-papendorfii 
Mouchacca on seeds of Phaseolus aconitifolius collected in 
P-ajasthan. Saxena and Sinha (1978) observed Ascotricha 
chartarum, Colletotrichum truncatum and Fusarium oxysporum 
infecting seeds of Vi^na radiata var. radiata. Kellock 
e.t al. (1978) pointed out seed-borne Fusarium spp. on sub-
terranean clover and other pasture legumes. Lenne and Sonoda 
(1978) found that 5hizox)us stolonifer v/as the commonest 
fungus associated with Stylosanthes hamata L. seed harvested 
at Fort Fierce. Thompson _et al. (1979) found "che associa-
tion of Gclerotinia gclerotiorum on soybean seeds for the 
first time in South Africa. Girard (1979) detected Colleto-
trichum dematium vai: truncata and E,'^  or the lohaseolorum var. 
so.jae on soybean aeeds from Senegal. Chingra e_t al. (1979) 
suggested that late planting of early maturing cvs-of soy-
bean for production of healthy seeds of soybean ana control-
liiig •>:. c iafeccion Fhomor.siG so.jae and Fusarium semitectum. 
Moravcik (1'779) studied Ascochyta TPisi and Mycosohaerella 
pinodes causing anthracnose mottle disease of pea seeds 
highly suppressive for germination. Scheie field and Griffin 
(1979) discovered Vi£na radiata as new host for Macrophomina 
phaseolina from U.K. Rhizoctonia solani was found to be a 
seed-borne pathogen in Malaysia ('.Van Zainum and Yap, 1979). 
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Kolodiichuk (1979) isolated Fusarium oxysporum and F. 
culmorum from seeds of red clover reducing their germination 
by 1J>%. Yeii and Sinclair (1980) reported T]haetomium cupreum 
from soybean seeds. The ethylether soluble fractions of 
the culture filtrate of the fungus inhibited the growth of 
many other fungi and delayed germination of soybean seeds. 
KoviGs (1980) identified Phytophthora megasperma var so.jae 
causing Phytojohthora rot in soybean in Hungary. Mycoflora 
of a cultivar of Dolichus lablab predominantly constituted 
of Trichothecium roseum, Alternaria spp. and Fusarium spp. 
causing discoloured pods an.d shrunken discoloured seeds 
(Siddaramaiah, 1980). Kellock e_t al. (1980) observed seed-
borne infection of subterranean clover by Fusarium 
spp. Pangtey and Sinha (1980) described Colletotrichum 
capsici and Phoma medicaginis on Polichus biflorus (horse 
gram) seeds (both arc nev; host records) causing leaf spot 
diseases. Ploper (1981) described Thanaoephorus cucumeris 
causing web blighL, a new disease, of Fhaseolus vulgaris. 
Cardenas and '"ngleman (1981) showed the change in seed 
anatomy due to attack of Colle to tri chum lindemuthianum on 
Phaseolus vulgaris. Sasaici (1982) examined the progess of 
disease caused by Cercospora kikuchii on soybean. Micro-
scopic observations revealed lesion formation every two to 
seven days from the cotyledonary to harvest stage. According 
to Castro and Kimati (1981) seed infection by microorganisms 
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of soybean seed was unaffected by sprays of growth regulators. 
Dimitrijevic and Jurkovic (1982) observed Fhomopsis so.jae 
causing severe infection of soybean. Yehia _ejt al. (1982) 
studied root rot disease of broad bean in Iraq, caused 
mainly by Fusarium solani. The infection reduced plant 
growth with weak root system. Hill and V/est (1982) obser-
ved penetration of fungal hyphae to soybean seeds through 
pores. Kulik and Yalilich (1982) found a relationship of the 
appearance of soybean seeds to seed-borne infection by 
D. -phaseolorum. Lemos and Loch (1985) observed that high 
RH favoured the infection of Cercospora kikuchii. Garzonio 
and I-lcGee (1983) found that seed crop residues are sources 
of inoculum for pod and stem blight of soybean, Sutton and 
Deverall (1983) observed that seeds of-bean (Phaseolus 
vul^ ciris)and soy Dean (Glycine max) are i'-.fected "vith 
ascospores of Sclerotinia sclerotic rum. Vesper _ct al. (1983) 
found that Verticillium nigrescens in soybean reduced the 
number of pods per plant and the weight of seeds. Singh e_t 
al. (1983) found that the pll of the '.;at&r influenced the 
frequency of isolation of twelve fungi associated with soy-
bean seeds. Tekrony et_ al. (1983) obsarved a relationship 
between weather and soybean seed infection by FhomoTosis spp. 
Khan et al. (1983) reported Ascochyta fabae causing blight 
on faba bean in Pakistan. Michail _e_t al (1983) observed 
the infected faba bean seeds and Dlant debris act as main 
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source of Ascochyta leaf and pod spo ts . Gomes and Dhingra 
(1983) P'-inted out Al te rnar ia al te rna ta , a ser ious pathogen 
of v;hite coloured snapbean, Fhaseolus vul, :aris seeds caused 
pod flecking, stem and pe t io l e necrosis and seed discolour-
a t ion , Rashid _e_t a l . (1983) i s o l a t e d a large number of seed-
borne fungi from mung and many of them v/ere found to be 
pathogenic. Similar ly Zaidi and Prakash (1983) i s o l a t e d 
large number of seed-borne fungi from cowpea seeds and a 
fev/ of them caused disease and de te r io ra t ion of seeds. 
Tekronj/ ejt a l . (1984-) found that the date of harvest , matur-
i t y and soybean seed qual i ty affected seed mycoflora and 
frequency of Phomo'osis s rp . on seeds. i!aheshv/ari _e_t a l . 
(1934) observed that in fec t ion of AsToer:j;illus spp. and 
ru sa r i urn -no n i l ! forme influenced 'cotal sujar of lobia seeds 
s tored a"c di f ferent I?H and temperature. 3ossen and Horre l l 
(195^-) stU'died the effoct of ' scochytc. b l ight on qua l i ty 
l o s s of l e n t i l at Harvest. Trijhu\/an and S inc la i r (1985) 
pointea out changes in his topatholojy of soybean seeds infec-
ted with Cercos-pora co.jir.a. 
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Control measures 
Chemical control: For controlling seed-borne pathogens 
chemicals have been mostly recommended. Vidhyasekaran and 
Arjunan (1976) tested large number of fungicides for the 
control of storage fungi in Phaseolus laungo (black gram) and 
found Thiram and Captan increased yields. Control of Anthrac-
nose of chickpea caused by Mycosphaerella rabiei has been 
achieved by chemicals (Senyurak et al., 1977; Verma and 
Vyas, 1977). Haware e_t al. (1978) observed complete control 
of Fusarium oxys-porum f sp. ciceri in chickpea seeds by seed 
treatment with Benlate T (Benomyl plus Thiram). Vyas and 
Ilene (1978) observed that the persistance of Thiram on gram 
is influenced by moisture. 3hirs3t and Kale (1979) observed 
'chat seed treatment of chickpea with Iprodione, Thiophanate-
methyl, '^ u^intozene and Mancoseb fungicides not only increased 
seedling vi30ur but also improved germinacion. Seddy (1930) 
found that Calixin M (Tridcmorph ) alone or v/ith Eenomyl 
gave complete control of Ascochy_ta rabioi in chickpea seeds. 
Visualiarma ana 3asuchaudhary (19G2) used systemic and non-
systemic fungicides for the seed treatment to control root 
diseases of gram. Kaliralia and Mehrotra (1982) found that 
treatment of Cicer arietinum seeds at the highest rate 
20"' of Erassicol (FCIIB) gave an adverse effect by causing 
stunting and fusion of leaflets in the developing seedlings. 
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Bhatti ^ al. (1983) found that none of the seven test fungi-
cides eradicated A. rabiei from infested seeds of Cicer 
arietinum. Katrajan and Bhagyaraj (198^) studied the effects 
of fumigation on microflora and the viability of black graOn 
and fieldbean seeds and found an adverse effect in the begin-
ning. Gurdip Singh and Eedi (1980) obtained good control of 
foot rot of gram caused by Operculella padwickii using fungi-
cides. Fetkar _et al. (1977) found Benlate most effective as 
a seed dressing to control collar rot of doublebean (Phaseolus 
lunatus) caused by Macrophomina phaseolina. Grover and 
Chopra (1977) provided evidence that seed, soil and foliage 
treatment with Carboxin and Oxycarboxin gave good control of 
Rhizoctonia spp. and other fungi. Root rot of Phaseolus 
munig:o caused cy Rhizoctonia solani was controlled by 
Carboxin seed treatment. Oxycarboxin was effective only 
against :!acrophomina phaseolina. Dhingra and Maffia (1978) 
found that acetone could be used as a fungicide carrier 
in dormant snapbean seeds without harming the seeds, 
"harbanda and Bernier (1979) studied the effectiveness 
of seed and foliage application of fungicides to 
control Ascochyta blight of faoabeans using systemic 
and non-systemic fungicides both in lao ana lield. In the 
lab all seed treatments containing Benomyl or Thiabendazole 
effectively controlled seed-borne infection of A. fabae but 
in field none of the seed treatments significantly reduced 
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seedling infection but foliar sprays of Chlorothalonil gave 
the most promising results and was also evaluated on other cul-
tivars. Seed treatments where the disease was already 
established in a crop Chlorothalonil was most effective as 
foliar spray in reducing infection. Clarke and Kellock 
(1979) found that the addition of either Benomyl or Thiabenda-t-
zole at 500 ppm to the Rhizobium inoculum was an effecient 
method of dressing lupin seeds to eradicate Phomopsis sp. , if 
sown in areas without any previous history of lupinosis 
(P. leptostromifonnis). Jalali and Grover (1979) observed 
that Chloroneb was effective against R. solani which moved 
systemically to growing parts after absorption through 
germinating scods of Vigna mungo. Raynal (1980) found 
that dojaping-off of lucerne caused by Pythium ultimum was 
controlled cy seed treatment with CGA i{5988 (Metalaxyl) in 
lov; doses. Dhin;;ra and ;'uchovej (1980) and [iuchovej and 
Dhingra (1930) usc-d successfully Dichlorometnane, Trichloro-
motahne, Carbon tetrachloride, acetone, benzene and ethanol. 
as solvent for systemic fungicides used for bean seed treat-
ments. Cladiran and Okusanya (1930) reported that most of 
the fungicides effectively suppressed the pathogen associated 
with basal stem rots (Pythium aphanidermaturn, Sclerotium 
rolfsii, Macrophomina phaseolina and 3otryodiplodia 
theobromae) of cowpea in TTigeria, Sindhan and Bose (1981) 
reported that Benlate as seed dressing and foliar spray as 
well,effectively controlled anthracnose of frenchcean caused 
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by Colletotrichum liademuthianum followed by Bavistin and 
Vitavax. Kore and Solanke (1981) obtained considerable 
reduction of seed mycoflora and increase in the longivity 
of seeds of walbean (Dolichos lablab) when treated with 
fungicides. Karwasra and Mohinder (1982) found that seed 
treatment with Agrosan GN, Captan, Dithane Z-78 (Zineb) 
and Dithane M-45 (Mancozeb) v/ere most effective in control 
ling seed mycoflora of clusterbean. Sharma and Sohi (1982) 
while applying different fungicides against Rhizoctonia 
solani causing root rot of frenchbean (Phaseolus vulgaris) 
found best protection by Benlate (Benomyl) and NF-i+8. Kore 
and Solanke (1982) obtained highest percentage germination 
of frenchbean seeds treated with Agrosan GN (phenylmercury-
acetate and ethyImercurychloride), Vitavax (Carboxil) and 
Carbendazim. Locke et_ al. (1983) applied Metalaxyl to snap-
bean seeds to reduce Pythium blight. Dang _et al. (1933) 
successfully controlled pearl millet downy uiildew caused 
by SclerosToora graminicola with systemic fungicides. 
Charya and Reddy (198A-) obtained reduction in growth of 
Alternaria alternata, Curvularia lunata, Prechslera 
rostrata and Fusarium oxysporum from mung (Vi/ma radiata) 
by incorporating fungicides in the culture medium. Benomyl, 
Carbendazim, Vitavax, Ziram and Agrosan GN controlled angu-
lar leaf spot of frenchbean caused by Phaeoisariopsis 
griseola (Sindhan, 198^). Vishunavat and Shukla (1981) 
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observed that in dry lentil seed dressing Bavistin was most 
effective of the eleven fungicides tested follov/ed by Thiram 
and Captan in improving germination, plant stand and yield. 
Makram and Sidky (1968) obtained good control of Fusarium spp. 
and Rhizoctonia solani causing root rot and damping-off of 
peas by Spergan and Hercules 39^^ and an increase in yield. 
Gangopadhyay and Kapoor (1976) found that Fusarium oxysioorum 
f. sp. rlsi v;as controlled by soaking pea seeds in a 1:1 
suspension of Captafol (O.l^ o) and Captan (0.2?o) for 30 min 
at 30^0. Utikar e_t al. (1978) applied successfully four 
systemic, four non-systemic and an antibiotic against F. 
oxysporum f. sp. pisi causing fusarium wilt in peas. Seed 
treatment with Eavistin (Carbendazim) and 3enlate (Benomyl) 
gave complete control. Batalova and Zinov'ev (1978) found 
that fungicide seed protectants were safe for nodule bacteria. 
Of the 21 fungicide seed protectants they tested, 13 were hot 
bactericidal to noduLe bacteria of •^ oa. Iie\^ ett (1979) reported 
hy TOO chlorite pretreatmenr in the a';ar plate test for Ascocnyta 
spp. and found that incre/sing the pretreatmenc from 
3C s to q-O min did not effect the results of t^sts for A. pi si 
on peas and A. fabae on beans. Locke _et al. (1979) found 
that the application of the systemic fungicide 
Metalaxyl (CGA - ^988) direct or by acetone infusion 
significantly reduced seed rot of peas caused by 
Fythium ultimum. Aphanomyces euteiches causing root rot of 
pea has been controlled by Tachigaren (Kotova and Tsvetkova, 
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1979; Tsvetkova and Guseva, 1980) but Bavist in gave good 
control of Fusarium oxys-porum f. sp. pi s i causing pea wi l t 
(Shukla et a l . , 1979). 
Lai and Mathur (1967) and Bell (1968) observed the 
re la t ionsh ip of peanut seed treatment with fungicides to 
seed mycoflora and germination. In general blends of two 
fungicides were superior to s ingle fungicides. Frank (1969) 
found that three par t s Captan plus one part Ouintozene a t 
3 gm per kilogram seed gave sa t i s f ac to ry control of 
As-cergillus niger and Rhizopus spp. causing ro t s of ground-
nut. Mathur and Sharraa (1971) found that of the 11 fungicides 
tes ted in the f ie ld Cereson a t 3 ©^  pe^ kilogram improved 
germination of groundnut seeds. Kadian and Suryanarayana 
(1971) found that Q.Z% Cereson wet and 0.2;"^  Agallol-3 used as 
seed dips eliminated almost a l l seed-borne fungi on groundnut 
kerne l . Cf the dust tes ted Thiram at 1:300 and Agrosan GN 
at 1:400 gave the best cont ro l , Agnihotri and Sharma (1972) 
obtained highest control of Asrer; ; i l lus niger causing co l la r 
ro t of groundnut (Arachis hypogea L.) with Fer t i : : 85} seed-
dresser 6335 and seed dresser 633^ (upto lOOfj) the former 6335 
being phytotoxic a t higher doses. Mercer and Kisyombe (1978) 
while studying the fungal f lora of groundnut kernel i n 
Malawi found that in f ie ld t r i a l s seed dressing fungicides 
had l i t t l e effect on y ie ld and the prac t ice was thus not 
general ly recommended. Lai and Jayamma (1978) evaluated 
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seed dressing fungicide mixtures against Aspergillus niger, 
the incitant of collar rot of groundnut. Mixtures of Captan 
plus Thiram was £o"und superior to other mixtures of fungi-
cides. Siddaramaiah _et- al. (1979) obtained reduction in 
both pre and post emergence death due to crown rot of ground-
nut caused by Aspergillus niger by Carbendazim. Sharma and 
Bhov/mik (1982) during their studies on the efficacy of 
twelve seed dressing fungicides against pre and post emer-
gence seedling rot of groundnut caused by Macrorhomina 
phaseolina found that Bavistin (Carbendazim) was the most 
effective. 
Chemical c o n t r o l of pathogens or. soybean seec.s have 
been ob ta ined by Anahosur e_t a l . (1973)} Carvalho 3± a l . 
(1980) , Czawa e_t _al. (1980) . Thiram and Carborin p lus 
Thiraifl have been used as seed treatm-:'nt a g a i n s t Fhouors i s 
so.iae and Jusarium sp r . - a t t ack ing soybean seods (ITedrow and 
Harman, 1950) . B o r e l l i _e_t a l . (1980) s t u d i e d e i i e c t of 
fun;;icide t r ea tment of soybean seeds a t d i f f e r e n t v igour 
l e v e l s on s e e d l i n g emergence and v igou r . M i l l e r and 3oy 
(1932) observed t h a t Benomyl reduced the c o l o n i z a t i o n of 
soybean l e a v e s , pods and seeds by fungi . Marzocca (1983) 
observed no harmful e f f e c t on n o d u l a t i o n when Thiabendazole 
v/as a p p l i e d a t 200 gm per k i logram seed s imul taneous ly with 
i n o c u l a t i o n with Rhizoc ton ia .laponicumin pot t r i a l s i n 
the g l a s shouse . 
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Dv/ivedi and Tandon (1975) s tudied the efficacy of 
cer ta in fungicides for seed treatment of pigeonpea. 
Fusarium udum, a v/ilt pathogen of pigeonpea was newly reported 
as seed-borne, i n the same publ ica t ion . Chaudhuri and 
Ahmed (1977) obtained effect ive protect ion against 
i^acrophomina phaseolina on pigeonpea by Campogran M a t 1.5 
gm a . i . per kilogram seed, Al l isan (dicloran) a t 2 .5 gni 
-and Busan 72 (TCHT3) a t 0.3 gm. Z l l i s et a l . (1979) obser-
ved improvement in f ie ld emergence due to seed treatment 
with fungicides. Both i n t e r n a l and external seed-borne 
fungi on pigeonpea has been successful ly control led by 
Captan, I'hiram and Benomyl. Captan and Thiram being effec-
t ive against those fungi present on seed coat and Tenoruyl 
to those pressnt near embryo ( " l l i s and Faschal. 1979)* 
Kotwal e^ a l . (1981) observed thai: systemic fungicide 
Acylon ( adomil) and Metalaxyl was effect ive equally as 
seed and root dip. 
Physical control : UV rad ia t ion has been usea for con-
t r o l l i n g Ascochyta (Mycosr:haerella) ninodes causing asco-
chytosis of pea (Perosypkin ojt a l . , 1966 ; Fathalc e^ a l . 
1981). Athow and Laviolecte(1973) obtained good protec-
t ion against fungi by enclosing soybean pods in po l l ina t ing 
bags. Sinha and Khare (1977) pointed out that seed-borne 
i-^acrophomina phaseolina and Fusarium equise t i could be 
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control led by hot water t r e a t a e a t (a t ^6°C for 20 min). 
Echeveirry _e_t a l . (1983) found that in v i t ro the fungus 
Cercos-pora kikuchi i causing purple ..discolouration of soybean 
was inac t iva ted by t r ea t ing seeds with hot water a t 49°C for 
5 min. Hall and Taylor (1983) used aerated steam treatment 
for control of Al te rnar ia tenuis on lobe l i a seeds success-
ful ly . 
Ar-plication of a n t i b i o t i c s in contro l l ing disease: Peni-
c i l l i n has been used on soybean seeds pre t rea ted with dichloro-
methane (Hoyse et a l . , 1975) or v/ith aqueous polyethylene 
glycol solut ion (Hepperly and S inc l a i r , 1977). Tsvetkov and 
Donev (198^) reported effeccive control of root ro t of Fhaseo-
lus vul-^caris by a n t i b i o t i c s . Semi-v;et treatment of seeds v/ith 
^usoaycin and SucOi-nycin reduced infec t ion ana increased y i e ld . 
'iolo'-j '^al control : Ziulogical control i s d i f f i c u l t 
to achieve with seed-borne fungi but-some attempts have been 
laadG in th i s ' l i rect ion on the pr inc ip le that these fungi 
u l t i a a t a l y are incorporated to co i l throu :h seeds. 
Agraval and Khare (197/4.) found tha t germinacing seeds 
of l e n t i l exudated an antifungal chemical which could 
eliminated cer ta in fungi. Agrawal _et a l . (1978) used Tricho-
derraa harzianu.n and Bacil lus sub t i l l s an tagonis t ic against 
27 
Sclerotium rolfs j i to control co l la r ro t of l e n t i l . Cultures 
were more effect ive when applied to seed ra ther than s o i l . 
Some kind of b io logica l control has been obtained by V/u 
(1980, 1982), Chu and V/u (1981) and Yeh and S i n c l a i r (1982). 
..'indels and Kaumedahl (1978) s tudied the factors af fec t ing 
Pen ic i l l iun oxalicum as seed protec tant against seedling 
b l igh t of pea, Harman e_t a].. (1980) protected seeds and 
seedlings of radish and pea agains t Fythium"spp. and 
Rhizoctonia solani using conidia of Trichoderna hamatum 
nearly as effectivcJy as fungicides. Singh and Mehrotra (1980) 
observed a sa t i s f ac to ry control of Rhizoctonia ba ta t i co la 
on gram by coating seeds with Baci l lus and Stre-ptomyces spp. 
Fandey _et a l . (19u2) studied v o l a t i l e fungitoxic a c t i v i t y 
or so:ne higher plants with spec ia l reference to that of 
Call is tegon l,?ncoolat:us. The o i l had no damaging effect 
on seed gerniination, seedling grov/th, general heal th and 
morphology of pigoonpea p l an t s . Prasad and Sin l o t (198^) 
control led the v/ilt of pigeonpea caused by Fusarium udurn bya 





In t e rna t iona l ru les for seed t e s t ing (Annonymous, 1966) 
wi l l be follov/ed in the present i nves t ioa t ion . 
Seed samples of d i f ferent v a r i e t i e s of pigeon pea 
and l e n t i l wi l l be obtained from the Indian Agricul tura l 
Research I n s t i t u t e , ITew Delhi and ag r i cu l t u r a l u n i v e r s i t i e s 
of the country. 
Seed heal th s tudios 
(1) Visual inspect ion of seeds: About ifOO seeds of 
each var ie ty of pigeon pea and l e n t i l wi l l be examined with 
nali;ed eyes for presence of impur i t ies lii<:e plant debr i s , 
a i scoloura t ion , shr ive lness and reduced s ize of s e e d s , f r u i t -
ing bodies of fungi l i k e s c l e r o t i a , ..locxic.iical da:iage of 
seeds. Xechr.nically cia.r.ag.>d or crrcKed soec \. ' ill be incu-
bated for study of seed mycoflora. Seeds wi l l a lso be exa-
mined under the s tereo-binocular for the associated fungal 
s t ruc tu res l i k e hyphae, pe r i thec ia , acer^/uli, pycnidia, 
sporeuass e t c . 
{Z^ Studies of external seed mycoflora: For the study 
of external seed mycoflora i+OO seeds of each sample wi l l be 
placed in oven - s t e r i l i zed Pe t r i dishes l ined up by three 
folds of b l o t t e r paper moistened by s t e r i l i z e d d i s t i l l e d 
water. Ten seeds per p la te w i l l be t ransfer red under a sep t i c 
conditions to avoid contamination. The p la tes wi l l be 
incubated a t temperatures 22-28°C for 7-10 days under 12h 
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light and 12h dark cycles. The light source, a i[0\l tube 
will be 40 cm over the plate containing the seeds. The 
fungi appearing on Seeds will be isolated in pure culture 
and identified. The number of seeds germinated will be 
counted. 
The frequency of fungi will be calculated as follows: 
No. of seeds containing particular fungi 
Frequency of fungi xlO( 
Total seeds used 
(3) Study of Internal seed mycoflora: For the study of 
i.iternal seed mycoflora seed samples of the varieties of 
pigeon poa and lentil used earlier will be treated with 0.1% 
solution of mercuric chloride as surface disinfectant and 
washed several times by distilled ..ater to remove the chemi-
cal. The seeds will be placed aseptically over moist blotter 
papers in Petri dishes and incubated at temperature (22-28°C) 
for seven to ten days as pointed out abo-/e. The internal 
seed fungi emerjing from the seed ".'ill be isolated in pure 
culture and identified. Frequency of fungi will be calcu-
lated as per formula given above. The percentage germination 
of seeds will be recorded. 
(if) Ffiicacy of certain bio-nroducts and fungicides 
ag:ainst the seed mycoflora: The plant products like 
Calatropislate, different part or extracts of Argemone 
rnexicana. Ranunculus, Ta,g:etes, Azadiracta indica. 
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Papaver somniferum, Chenopodlum ambrisoides, Euphorbia spp, , 
Lantana spp. , g a r l i c , turmeric, e t c . w i l l be tes ted against 
seed myCO f lora . Ext rac ts wi l l be made in s t e r i l e d i s t i l l e d 
water. 
V/eighed quan t i t i e s of seeds wil l be kept in 250 ml 
Erlenmeyer f lasks and the required quan t i t i e s of fungicides 
S ica ro l , Bavist in , Benlate, Brassicol or Fytolane wi l l -be 
mixed with them. Flasks wil l be shaken for 15 niin. so as to 
get uniform d i s t r i b u t i o n of fungicides on seeds surface. 
Treated seeds wi l l be placed over moist b l o t t e r paper i n 
P e t r i dishes and incubated for 7-10 days a t 22-25°C. Obser--
vat i^ns \, 'ill be recorded for frequency of fungi and percen-
tago gerr.iination of seeds. Untreated seeds (control) wi l l 
also be kept in P e t r i d ishes . 
(5'' "effect of fun/;icides on roo c nodulation: Sosds 
t rcc ted with fUxigicides v/ill be sown in pots . Rate of nodu-
l a t i o n in p lants t r ea ted with d i f ferent fungicides wi l l be 
recorded a f te r 45 days of sowing. The nodulation in plants 
grov/n froji unt reated seeds wi l l serve as cont ro l . 
(6) Pathogenicity t e s t of ce r ta in i . jportant fungi: For 
pathogenicity t e s t s 100 surface s t e r i l i z e d healthy seeds 
ro l l ed on an ac t ive ly growing cul ture of d i f ferent fungi 
wi l l be placed over moist b l o t t e r paper in s t e r i l i z e d P e t r i 
d i shes . Equal number of uninoculated seeds wil l a l so be 
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kep t to se rve as c o n t r o l . Germiiaation percentage and symp-
toms p roduc t ions i f any w i l l be observed upto 20 days . 
S imul taneously 30 days o ld p l a n t s w i l l be i n o c u l a t e d v/ith a 
suspens ion of mycelium and spores prepared by macera t ion of 
15 days o ld c u l t u r e . Symptoms w i l l be observed a f t e r 20 
days . 
(7) Ef fec t of c u l t u r e f i l t r a t e s of c e r t a i n fun^i on 
seed mycoflora and .'7;ermination of seeds : Pa thogen ic and non-
pathogenic fungi i s o l a t e d from s o i l w i l l be c u l t u r e d i n 
IRichard's l i q u i d medium, the r e c i p e of which i s given below. 
K:-T2F0^, .- 5.00 gm 
::gso^ 2.^0 gm 
?GCl3 0.02 g-
CT_2H220I1 50.00 gn 
T) i3 t i l l ed water . . 1000 ml 
'^rlcnmeyer f l a s k s of 150 ml con ta in ing the s c e r i l i z e d above 
medium w i l l bo i n o c u l a t e d wi th the fungi recovered from 
seeds u.ider a s ^ p r i c c o n d i t i o n s and the se f l acks w i l l be 
i ncuba ted a t 25°C i n the i n c u b a t o r . Af ter 15 days the myce-
lium mat w i l l be f i l t e r e d and the c u l t u r e f i l t r a t e w i l l be 
used for t r e a t i n g the s e e d s . S i m i l a r l y the seeds v / i l l be 
t r e a t e d with the c u l t u r e f i l t r a t e of Trichoderma v i r i d a e . 
The t r e a t e d seeds w i l l be kep t i n s t e r i l i z e d P e t r i 
-5-^ 
dishes lined with moistened blotter paper. In each Petri 
dish ten seeds v;ill be kept. The percentage germination 
of seeds after every Zh, h will be noted. The fungi appear-
ing during the course of gemination will be isolated in 
pure culture and identified. Untreated seeds will be kept 
in Petri dishes in the same way to serve as control. 
The seeds treated with culture filtrate of Trichoderma 
viridae will be stored in small vials at room temperature. 
Before storing in vials the culture filtrate will be dilu-
ted to S X 10"-'-, S X 10"^, S X 10"^ and seeds will be treat-
ed with each of them separately. Such seeds v;ill be stored-
at roo.a temperature. After 1, 2, 3? h s.nd 8 weeks of sto-
rage the seeds '.vill be plated to detorr.ine the seed myco-
flora. Untreated seeds will he stored for similar periods. 
The fungi appearing will be identified and their frequency 
will be determined. 
Fur'cher, those fungi providinj health to seeds will be 
tjjted ia detail. The culture filtrate of such fungi will 
be mixed in t\;os in various comoinations. The jeeds •.;ill 
be treated wi cii culture filtrates and stored as above. Then 
effect on germination on seeds and fungi developing will be 
determined. 
The data so obtained v/ill be subjected to statistical 
analysis as and when necessary. 
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